It has proven to be a challenge for health care organizations to achieve the Triple Aim. In the business literature, business model frameworks have been used to understand how organizations are aligned to achieve their goals. We conducted a systematic literature review with an explanatory synthesis approach to understand how business model frameworks have been applied in health care. We found a large increase in applications of business model frameworks during the last decade. E-health was the most common context of application. We identified six applications of business model frameworks: business model description, financial assessment, classification based on pre-defined typologies, business model analysis, development, and evaluation. Our synthesis suggests that the choice of business model framework and constituent elements should be informed by the intent and context of application. We see a need for harmonization in the choice of elements in order to increase generalizability, simplify application, and help organizations realize the Triple Aim.
Introduction
For certain organizations, such as hospitals, the mission of the organization should be self-evident. 1 And yet, there seems to be a misalignment between the demands and expectations of different stakeholders: Patients demand increased involvement, flexibility, access, and a better care experience. Practitioners want to focus on improving health. Policymakers and health care managers struggle to balance budgets without negatively influencing health care quality. The Institute for Healthcare Improvement (IHI) has summarized these aspirations to achieve improved patient experience and higher quality care at a lower cost as the Triple Aim. However, most health care organizations are not aligned to achieve the Triple Aim. 2 Moreover, those organizations that have actively tried have repeatedly found it difficult to relate to costs. 3 A business model is an abstract representation that captures the business logic of a firm and can help managers to find alignment between what an organization offers, to whom, and how. 4 Applied to health care, it could help providers, managers, and policy makers understand how different organizational aspects and activities could be better aligned to achieve the Triple Aim. For example, Christensen et al. 5 contend that the principal problem of many health care organizations is that they try to do ''everything,'' i.e. provide generalized health care to meet simple everyday care needs as well as highly specialized services for complex diseases, illnesses, and injuries. This business model analysis leads to questions about the established and accepted role of hospitals as central nodes and opens up possibilities for new ways of organizing health services. 6 Business models could therefore help health care organizations innovate. They have been described as essential ingredients in innovation, where a more aligned business model ''often will beat a better idea or technology.'' 7 They are a staple of health care innovation teaching cases in MBA programs, 8, 9 and have been used to describe innovative approaches to care delivery. 10, 11 Working with business models also bears similarities to the core process of medicine, it has been called ''the managerial equivalent of the scientific method-you start with a hypothesis, which you then test in action and revise when necessary.' ' 12 These examples and the large interest in business model applications in other industries suggest that there could be beneficial applications within health care. However, for business model applications to be of real benefit, it is important to understand what business models are, which frameworks are applicable, and how they best can be applied. Currently, there is no clear consensus among scholars on the definition of a business model, but a recent review suggests that the many heterogeneous understandings are converging. 13 Still, without an overview of business model applications in health care, it can be difficult for providers, managers, and policy-makers to develop their organization's ability to realize the Triple Aim. Therefore, the aim of this study was to systematically review business model applications in health care, in particular the contexts they have been applied in, the frameworks that have been used, how they have been applied, and to what end.
Methods
We conducted a systematic literature review using an explanatory synthesis. 14 We used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement for enhancing transparency in reporting. 15 We searched the two largest medical databases (PubMed and Web of Science) and EBSCO's Business Source Premier. To ensure that we captured structured approaches that could be applied in other health care settings, we included only articles that had a discernable framework explicitly related to the term ''business model,'' i.e. a business model framework. The search strings, study selection criteria, and definitions of terms are presented in online Appendix 1.
Data synthesis
Explanatory synthesis is commonly used in systematic reviews of management literature. 14 To develop explanations about how business model frameworks are applied in the health care context, we were inspired by the realist approach to literature reviews. 16 Rather than focusing on what does or does not work, the assumption is that when it comes to complex social interventions, the same intervention may yield different outcomes in different contexts. The purpose of a realist synthesis is therefore to combine theoretical and empirical understandings to develop explanations (called program theories) about the probable relationships between context, interventions, and outcomes. 17 We defined the intervention as the application of a business model framework. We then sought to capture how a particular type of business model framework (F), with its associated elements and data, was applied (A) within different health care contexts (C) and what outcomes (O) were generated. We used this Context-Approach-Framework-Outcome (CAFO) structure to guide us in the data extraction and analysis process:
Context: (Where?) The area of health care in which the business model framework was applied Application: (How?) The type of application of the business model framework Framework: (What?) The type of business model framework used including its elements and the sources of and type of data used to populate the framework Outcome: (Why?) What the business model framework was used for.
Methodological considerations
As with all reviews, there are a number of limitations. To improve transparency, we described the process we used to select and analyze articles. We sought articles related to care delivery and did not expand to include pharma and biotech sectors where business thinking can be expected to be more prevalent.
We excluded those business model frameworks that focused solely on implementation and change management processes. The search strategy did not find some articles, which described business model typologies such as Cook et al. 18 as these articles neither used the phrase ''business model'' nor discussed the concept.
We did not conduct a quality appraisal of the included studies. Quality appraisals are less relevant in qualitative analyses, and in particular for reviews of management and organizational studies, which employ a wide range of methodologies, thus a restriction based on research design would hamper the ability to find the best and most relevant findings. 14 To improve generalizability, we reduced the results to heuristics 14 based on abstracted summaries of the patterns among the CAFO-configurations.
Results

Study selection
Our database searches generated 1658 records. After removing duplicates, 1109 remained. After screening, 354 were excluded. The publication dates of the 755 articles assessed for eligibility showed a sharp increase that began in 1997 with a peak of 89 articles published in 2013 ( Figure 1 ).
After we excluded those articles without discernable frameworks, we analyzed in-depth the remaining 139 studies ( Figure 2 ).
General study characteristics
Most of the literature was peer-reviewed, originated in high-income countries (Table 1) , and consisted of single or combinations of already established business model frameworks containing several different elements. The Business Model Canvas/Ontology was the most commonly used framework (n ¼ 14), followed by the Johnsson et al. framework (n ¼ 6), Balanced Scorecard (n ¼ 4), and the Service, Technology, Organization and Finance (STOF) model (n ¼ 4). Data were used to populate 43% of the frameworks (n ¼ 60) and in the rest of the cases, the elements of the frameworks were listed, but without data.
Business model framework applications in health care
We identified six general approaches for how business model frameworks were applied: We illustrate the results (see online Appendix 3 for the detailed results) with an example for each application.
1. Description frameworks were used to define elements particular to and essential for a specific business model.
DARTNet's business model (elements covered the four primary sources of revenue: Software licensing, Quality improvement registry, Research and data support, and Analytic data sets) is used to describe the DARTNet Institute's ongoing infrastructure development to support multiple practice-based research networks for clinical data research activities. 19 2. Financial assessment frameworks were used to assess only economic aspects with a minimum of elements.
Using quantitative data, the business model (elements included Investment costs, Personnel requirements, and Other operational costs) benchmarked against activitybased costing as a tool for calculation of the reimbursement and treatment costs per patient at a cancer radiation therapy facility that was choosing between different technical solutions and financing methods (public/private). 20 3. Classification frameworks were used to classify and differentiate between business models according to predefined typologies, which centered on those few elements essential to a specific setting.
Using data from information on clinical trials and financial reports, the ''Classification framework'' (elements included cell type and cell source) was used to classify 175 companies with cell-based therapies at the preclinical and clinical development and marketing stages according to four business models (cell modifiers, donor, host, and on-site). 21 4. Analysis frameworks included many and well-balanced elements which allowed data to be analyzed either to understand the relationship between particular elements or to compare different business models.
Analysis without comparison:
The business model of Coloplast was analyzed by first generating a themebased framework (elements included Financial data; Management's operating data; Management's analysis; Risks and opportunities; Critical success factors; Objectives, strategy, vision; Comparable non-financial measures; Background information; Value-drivers; Segment information; Intellectual capital; Effects of voluntary disclosure; Corporate governance; Social, environmental and sustainability disclosures; and ''Noncategorizable information'') based on content analysis of data from 111 analyst reports and authoritative business literature. 22 Analysis for Comparison: Based on eight mini-case studies (from literature and internal and external documents), a business model framework (elements included Value proposition, Key processes, Key resources, Profit formula) was generated and used (in conjunction with Porter's ''Four Generic Strategies'') to analyze and compare business models of four different types of hospitals in Ireland and India, respectively. 23 5. Development frameworks were used to visualize processes or balance internal and external elements in order to develop innovative business models.
Business model development through process modeling: Using data from interviews and observational surveys, the Unified Modelling Language was used to analyze and visualize a hospital-based cancer registration process of a university hospital. 24 Development of e-health business models: Using an action research approach (data from participatory observations of design workshops), the STOF model (elements 26 Development of business models to enhance competitive advantage of non-clinical services: A strategic business model (elements included Medical Care Package Strategies, Knowledge Package Strategies, Personnel Package Strategies) was used to develop effective health care units, which aligned supply chain strategies with medical care to receive diplomatic benefits. 27 6. Evaluation frameworks were built upon elements from several different frameworks that were both internally and externally focused and used to determine the value of a business model.
A framework (elements included Characteristics: Size, Service
Offering, Administrative infrastructure, Compensation practices, and External relationships; Business risks faced by physicians: Type of ownership, Capital requirements, Financial risk, Payers, Personal and professional autonomy, Accountability) was used to evaluate four different business models of physicians' place of work. 28 Between the six CAFO-configurations, we found a number of patterns ( Table 2) . The same business model frameworks were used for different applications. There was a development from more simplistic to more refined, complex, and balanced applications. When used to describe, the context appeared to influence the choice and number of elements in the business model frameworks, which ranged from few to many. Applications that were to financially assess or classify were similar in that they focused on a few key aspects. When the intention was to analyze, develop, or evaluate, the frameworks were well balanced between several internal and external elements.
Discussion
The literature reveals a growing interest, particularly in the last decade, for business model applications in health care. The CAFO-configurations in this study made it possible to identify different applications of business model frameworks to describe, financially assess, classify, analyze, and evaluate health care organizations and systems. The majority of frameworks were already established in the literature and there was a large variation in the elements included. Frameworks were primarily applied in high-income countries and within e-health. The latter suggests that health care is following a pattern similar to that observed in other industries, where the growth of internet and e-commerce solutions in the mid-90s drove the development of business model applications. [29] [30] [31] The frameworks were often not populated with data, which suggests that the applications are still in a nascent stage and that their potential has not yet been realized.
Most of the 616 articles we excluded lacked a discernable framework and used the term ''business model'' to refer to the way an organization does business without defining or conceptualizing it. This could be a result of the ambiguity surrounding the concept, the novelty of the concept in the health care setting, or another example of the challenge of understanding concepts translated from the management domain into health care. 32 The six approaches identified suggest that different frameworks may be more suitable than others for specific purposes. Many of the newly proposed frameworks were used for context or organization specific descriptions, which could be construed as likely to be based on the elements that the authors themselves felt to be important to their own particular context or organizations. In these cases, the framework that was proposed was synonymous with the actual business model of the organization. This makes it difficult to apply the same framework to other health care organizations.
While it is tempting to try to capture everything by combining many different frameworks, 33 there is a case to make for being more specific and true to a particular aim. Some frameworks could be valuable in the design phase, others for classifications of new innovative business models, as suggested by, e.g. Stabell and Fjeldstad 34 and Christensen et al., 5 while others are more adequate for determining the financial viability of a new approach to delivering or organizing care. However, given the challenges of achieving the Triple Aim, it is important that health care organizations apply frameworks that merge assessment of both financial and care delivery activities. For this reason, health care should focus on frameworks that support analysis, development, and evaluation. Frameworks, such as the Business Model Canvas 35 and the Johnson et al. framework, 36 can suit this purpose because they can be applied in many different contexts for many different purposes. Because of their flexibility and comprehensiveness, they capture elements vital and relevant irrespective of setting. They can help deconstruct an organization into its constituent elements. To increase generalizability and simplify applications within health care, a more consistent view of what makes up a business model, would be beneficial. This development has occurred in other domains, with the suggestion in a recent review for an integrated business model framework consisting of strategic, customer, and market, as well as value creation components. 13 However, this language is still foreign to health care practitioners, e.g. ''customers,'' and detrimental to quality improvement efforts. 37 Differentiating based on the intent of use, while guaranteeing that business model elements reflect and cover areas that address the health care equivalents to strategy, customer and market, and value creation, might therefore be a useful first step in considering applications for health care that respect the uniqueness of different health care sectors. Business model applications should be included in the strategic development of health care organizations, i.e. health care organizations need to be better versed in business model thinking. For example, e-health is forcing organizations to acknowledge that they are no longer able to work as isolated islands, but rather need to become contributors to value networks. This fits well with the view of Gordijn et al. who see the business model as a way to shift focus from processes to the value exchanged between actors 38 and Pang 39 who conclude that the primary task of business model design is to ''deconstruct and reconstruct the value chains towards a cooperative ecosystem.''
Conclusion
The application of business model thinking in health care has grown in frequency and the types of frameworks used. Given the development demonstrated by the ehealth sector, business model thinking has a clear role to play in helping organizations to more strategically align with the internal and external contexts. Our synthesis suggests that the choice of business model framework and its constituent elements should be informed by the intent and context of application (to describe, financially assess, classify, analyze, develop, or evaluate). Given the current variation in approaches and included elements, health care could probably benefit from a harmonization around certain key elements that capture the essential aspects of the health care context. This could help advance health care management research, simplify applications, and support organizations to become better at aligning their financial and care delivery activities. Ultimately, this could contribute to the realization of the Triple Aim.
